The activity of the plexin-A1 receptor is regulated by Rac.
Plexins constitute a large family of transmembrane proteins that act as receptors for the semaphorin family of ligands. They are best known for their role in growth cone guidance, although they also are widely expressed outside the nervous system. Plexins are thought to control axon guidance by modifying the growth cone cytoskeleton, and Rho GTPases have been strongly implicated in this response. However, the exact contribution of Rho proteins is unclear. Sema3A/Plexin-A1-induced growth cone collapse, for example, requires Rac activity, which is a surprising result given that this GTPase is usually associated with membrane protrusions. We show here that Sema3A-induced collapse of COS-7 cells expressing Plexin-A1 also requires Rac but not Rho activity and that the cytoplasmic tail of Plexin-A1 interacts directly with activated Rac. However, collapse induced by a constitutively activated version of Plexin-A1 does not require Rac. We propose a novel function for Rac, namely that it acts upstream of Plexin-A1 during semaphoring-induced collapse, to regulate the activity of the receptor.